Lactobacillus acidophilus was first isolated from infant feces by Moro in 1900, and he named it "Bacillus acidophilus." In 1929, Holland included "Bacillus acidophilus" in the genus Lactobacillus. Subsequently, this species was studied by phenotypic characteristics such as sugar fermentation, serological properties, formation of lactic acid dehydrogenase (1, 13, 19, 20, 22, 23, 25) , G+C content (moles percent) of DNA (6), and DNA-DNA hybridization (4). In 1970, a neotype strain was designated by Hansen and Mocquot (7). In 1980, Johnson et al. (9) , Sarra et al. (21) , and Lauer et al. (11) reported that the Lactobacillus strains identified as L. acidophilus by biochemical characteristics such as carbohydrate fermentation pattern and isomer of lactic acid were divided into several groups at the species level by DNA-DNA homology. These reports suggested that physiological properties, such as sugar fermentation and growth characteristics, were not adequate to differentiate the genospecies that had been delineated by DNA reassociation studies.
At present, three homology groups in the L. acidophilus group have been proposed as valid species, L. acidophilus (6), L. crispatus (2) , and L. gasseri (12) . However, no definitive statement on the nomenclature of the other L. acidophilus groups (Johnson et al. groups A3, A4, and B2 and Lauer et al. groups I-b, I-d, and 11-b) has yet been published. In this study, we reexamined the phenotypic and genotypic characteristics of representative strains of the L. acidophilus group.
MATERIALS AND METHODS
Bacterial strains. The organisms used in this study are listed in Table 1 Morphological observations. Cell morphological characteristics were examined by microscopy. Colonial observations of 2-day growth on the surface of BL (glucose-blood liver) agar (Eiken, Tokyo, Japan) plates incubated in "steel-wool jars" under 100% C 0 2 at 37°C were made.
Phenotypic properties. Biochemical tests, such as fermentation of carbohydrates, aerobic growth reaction, motility, growth at the fixed temperature, and gas production from glucose, were performed by the methods of Mitsuoka (17) and were tube tests. Tolerance to NaCl was examined as follows: 5 11. 1 of Briggs liver broth (17) overnight cultures were spotted on BL agar plates containing NaCl and incubated in "steel-wool jars" under 100% C02 at 37°C for 48 h. Analysis of fermentation end products in broth samples was done by the method of Holdeman et al. (8) . Configuration of lactic acid was analyzed enzymatically by the modification of the method of Mattsson (16) . Electrophoretic mobility of NAD-dependent L-( +)-and D-( -)-lactate dehydrogenase (LDH) was determined by a modification of the method of Davis (3). The gel contained 7.5% acrylamide, and electrode buffer (Tris, 1 g; diethyl barbituric acid, 5.25 g; water to 1,000 ml) was diluted 1:lO before use. Each sample was electrophoresed at 1 mA for 30 min. The actual distance of migration varied from run to run, so the L-(+)-or D-(-)-LDH of L. gasseri JCM 1131T was used as a control in experiments, and the distance of its migration was assigned an arbitrary value of 1.00. The distances of migration of all other enzymes examined were expressed relative to this value.
DNA base composition and DNA-DNA hybridization. The 
RESULTS AND DISCUSSION
All of the strains studied were facultatively anaerobic, gram-positive, non-spore-forming rods that produced DLlactic acid from Briggs liver broth as the major fermentation product. Cells of the strains tested from BL agar plates cultures were short to long rods (0.5 to 1.5 pm in width and 1.5 to 10.0 pm in length) and occurred singly, in pairs, and sometimes in short chains. Surface colonies on BL agar plates were 0.5 to 2.0 mm in diameter, circular to slightly irregular, entire, grayish brown to brown, and rough. The other phenotypic properties of all strains are shown in Table  2 . On the basis of the phenotypic characteristics, all strains used were identified as L. acidophilus group strains.
DNA-DNA homology results indicated that these L. acidophilus group strains were divided into six groups at the species level, and these data were in full agreement with the results obtained previously by Johnson Description of LactobcrciUus @inarum sp. nov. Lactobacillus gallinarum (gallin.ar'um. L. gen. pl. gallinarum of hens). Facultatively anaerobic, gram-positive, non-sporeforming rods that produce DL-lactic acid as a major fermentation product from glucose. Cells of the strains from BL agar plate cultures are short to long rods (0.5 to 1.5 pm in width and 1.5 to 10.0 pm in length) and occur singly, in pairs, and sometimes in short chains. Surface colonies on BL agar plates are 0.5 to 2.0 mm in diameter, circular to slightly irregular, entire, grayish brown to reddish brown, and rough.
Grown at 15°C. Catalase negative. Acid is produced without gas formation from glucose, mannose, maltose, galactose, sucrose, fructose, cellobiose, melibiose, raffinose, dextrin, esculin, salicin, and amygdalin. No acid formation from arabinose, xylose, rhamnose, ribose, trehalose, melezitose, mannitol, and sorbitol. Acid production from lactose and starch is variable. Strains are tolerant to 4.0% NaCl. Johnson; named for J. L. Johnson , an American microbiolfrom those of L. gallinarum: acid from trehalose, melibiose, rafinose, and dextrin is G+C content of DNAs is 32.7 to 34.8 mol%. Isolated from human blood and feces of chicken, mice, calf, and pig. Type strain is ATCC 33200.
